Introduction. For a fixed prime p, recall the spectra T (m) (introduced in [Rav86, §6.5]) with BP * (T (m)) = BP * [t 1 , . . . , t m ] ⊂ BP * (BP ).
It is a p-local summand of the Thom spectrum associated with the map ΩSU (k) → ΩSU = BU for any k satisfying p m ≤ k < p m+1 . These Thom spectra figure in the proof of the nilpotence theorem of [DHS88] .
Let (A, Γ) denote the Hopf algebroid (BP * , BP * (BP )); see [Rav86, A1] for more information. A change-of-rings isosmorphism identifies the Adams-Novikov E 2 -term for for T (m) with Ext Γ(m+1) (A, A) where Γ(m + 1) = Γ/(t 1 , . . . , t m ) = BP * [t m+1 , t m+2 , . . . ] This Hopf algebroid is cocommutative below the dimension of t 2m+2 , so its Ext group (and the homotopy of T (m)) in this range is relatively easy to deal with. Moreover empirical evidence suggests that π * (T (m)) for roughly 2p m+1 < * < 2p 2m+2 is the same (up to a suitable regrading) as that of π * (T (m + 1)) for roughly 2p m+2 < * < 2p 2m+3 . The purpose of this note is to set up an algebraic framework that allows us to study the limit of this behavior as m goes to infinity.
This will entail defining a bigraded Hopf algebroid ( A, Γ). The grading is over Z⊕Zω where ω becomes p m when we specialize to T (m). We call the corresponding Ext group the microstable Adams-Novikov E 2 -term for the following reason. For each spectrum T (m) one can set up a chromatic spectral sequence as in [Rav86, Chapter 5] . Each Morava stabilizer group S n gets replaced by a certain open subgroup which shrinks as m increases. Thus in the limit each S n gets replaced by an infinitesimal version of itself. We conjecture that this Ext group is the E 2 -term of a trigraded spectral sequence.
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The bigraded Hopf algebroid ( A, Γ). Define a Hopf algebroid (
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This definition should be compared with the usual (A, Γ) given by
We will denote the element v It follows that each c 0,m maps to 0 in A/(p). One could get rid of them by replacing (2) below (which is analogous to Araki's definition of the v i ) by a formula similar to Hazewinkel's, namely
in which there is no term involving v ω 0 . The drawback of this is that, like Hazewinkel's formula in the stable case, it leads to a right unit formula which is messier before reduction mod p. The homogeneous analog of (9) below would be
where i > 0 is fixed, and we sum over the indicated values of j and k. The presence of the first term on the left would lead to an error (which can be shown to be divisible by p using [Rav76, Lemma 2]) in the analog of (10).
We will adopt the following convention: whenever possible an element in Γ or a related Ext group will be denoted by the letter of the alphabet preceding the one usually used for the corresponding element associated with Γ, and algebraic objects assocaied with it will be denoted by a hat over the symbol for the corresponding object associated with Γ, In particular, the elements u i and s i are the microstable analogs of v i and t i .
Recall the the log coefficients i ∈ A ⊗ Q are related to the v i by Araki's formula
and the right unit is defined by
The microstable analogs of these formulas are
while it is trivial on v i and v ω i . The coproduct on Γ is defined by setting
primitive. Note that this coproduct is cocommutative.
Maps from subalgebras of Γ to the Γ(m + 1). Next define sub-Hopf algebroids
There are maps
and
given by
In addition, we have
where m+i is obtained from m+i by removing all terms which are monomials in the v j for 0 < j ≤ m. The analog of Araki's formula for these elements is
Since m+i − m+i is invariant, we have
which is compatible with our formula for η R (k i ).
The indexing set Z ⊕ Zω is mapped to Z by sending ω to p m . Then each element of Ext Γ ( A, A) can be pulled back to Ext G(1,m) ( A(m), A(m)) for m 0, and hence mapped via θ m to Ext Γ(m+1) (A, A), which is the Adams-Novikov spectral sequence E 2 -term for the spectrum T (m).
Thus we have a diagram of Hopf algebroids
There is a spectral sequence with
which is compatible in a range of dimensions with the Adams-Novikov spectral sequence for T (m). We call this the microstable Adams-Novikov spectral sequence.
Remark 8. The map θ m is onto below dimension |t 2m+2 |, and T (m) is equivalent to BP below dimension |t m+1 |. We believe the behavior of the Adams-Novikov spectral sequence in this range is essentially isomorphic (up to regrading) to that of the Adams-Novikov spectral sequence for T (m + 1) between dimensions |t m+2 | and |t 2m+3 |. This is the rationale for the conjecture.
A right unit formula for Γ. Using (2) and (3) we can deduce a right unit formula for the u i . We can rewrite (2) as
where it is understood that both sides are summed over all nonnegative values of the indices, and k 0 = u 0 = v ω 0 = s 0 = 0. Applying the right unit to both sides, we get
Applying Araki's formula and (2) to the left hand side, the equation becomes
This can be rewritten as
This is the microstable analog of the right unit formula for BP * (BP ),
Recall that (11) implies that
One can derive a similar formula for Ext 0 Γ ( A, A/I n ) from (10). Let
Then we have Ext
The microchromatic spectral sequence. The chromatic spectral sequence converging to Ext Γ (A, A) is obtained from the resolution
). More details can be found in [Rav86, Chapter 5] . This can be tensored over A with A, leading in the same way to a spectral sequence converging to Ext Γ ( A, A) which we call the microchromatic spectral sequence.
We also define n BP * /I n ) to Ext Γ (A, M n ). The former group can be identified with
as an algebra, with coproduct inherited from BP * (BP ). The formula (11) is pivotal in the proof of this result.
The microstable analog, which can proved in a similar way using (10) is
The methods of [Rav86, Chapter 6] can be used to compute this Ext group explicitly, and the result is
where g i,j corresponds to s
where h i+m,j corresponds to t p j i+m . Thus the microchromatic spectral sequence is simpler than the usual one.
The microstable 1-line. We can use the microchromatic spectral sequence to compute Ext 1 Γ ( A, A) in the same way that we use the chromatic spectral sequence to compute Ext 1 Γ (A, A) . We need to analyze the Bockstein spectral sequence going from
). This behaves in much the same way as the stable analog, i.e., the one going from
For odd primes the relevant fact about the right unit is that for all t > 0,
From this we deduce that Ext

Γ
( A, A) is the V -module generated by the set 
where x n,i is a certain expression of the form v p i n modulo decomposables, and a n,i is a certain integer not less than p i . For n = 2 we have
v 3 , and
where b 2,i = (p + 1)(p i−1 − 1). The exponents a 2,i are given by a 2,0 = 1, a 2,1 = p, and a 2,i = 2 i + 2
A microstable analog of this computation should be feasible, and we give some partial results here. Analyzing the Bockstein spectral sequence for a fixed n > 1 amounts to finding elements w n,i ∈ v Note that these microstable exponents e 2,i are are in general greater than the corresponding stable exponents a 2,i defined in (16). 
